Summary. The uptake of orthophosphate (32P) by excised corn roots, Zea mays L.
Kinetic studies 'have lead to the postulation of a number of rather precise relationships with respect to the mechanism of phosphate uptake by excised barley roots (10, 14, 15) . Most significant has been the interpretation that 2 apparent sites or mechanisms of P absorption are involved. The dual mechanism data have been initerpreted to imply separate sites for the absorption of the 2 phosphate ionic species, H2PO,-and HPO4 2- (8, 9) . Likewise, the enhancement of Ca2+ on P uptake is an important observation. The effect of temperature on absorption of orthophosphate by excised corn roots from solutions of a wide range of phosphate concentrations was examined to test the hypothesis that the apparent dual mechanism of phosphate uptake may be due to the combined action of physical and metabolic components. Enzyme 
Materials and Methods
Seeds of Zea mays L, var. OH10 X 51A X B8, supplied by the Department of Plant Breeding, Cornell University, were placed on pa-per towelling covering a 1.5 cm layer of acid washed sand in 33 X 22 cm pyrex baking dishes. The sand was moistened with 0.2 mnm CaSO4. Dishes were covered with saran wrap (punctured for aeration) and placed in an incubator in the dark at 230 for 90 to 95 hours.
Roots (approximately 6.5 cm long) were cut off adjacent to the seed, blotted dry, and weighed into ,lots of approximately 1 gram for each treatment.
They were then placed into 500 ml wide mouthed jars containing 0.2 mm CaSO4 and aeration tubes. The jars were placed in a temperature controlled water bath and allowed to come to equilibrium for 30 minutes. The CaSO4 solution was removed by suction and 32P labeled KH,PO4 solution added. Preliminary experiments where roots were washed 6 times with distilled water and then placed in unlabeled phosphorus solution containing 0.2 mm CaSO4 showed that phosphate uptake was irreversible and all 3"P adhering to root surfaces was removed by rinsing 6 times in distilled water.
The total phosphorus content was measured by using the 'chlorostannous reduced molybdophosphoric blue method (19) Other calculations also can be made from the effect of temperature on Km values. Ilf the rate constants k1 and k, are large in relation to k3 (9) and the reaction is essentially irreversible (5), which is consistent with our data, then Km is approximately equal to a dissociation constant and 1 
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Discussion
The Km values found in these experiments were of a similar order of magnitude to those previously found 'for the 2 sites of phosphate uptake by barley roots (9, 16) . Mitochondrial studies using corn root mitochondria (2) Barley (8) Barley (8 ) Barley (9) Barlev 9)
Barley (10) Barlev Barley Corn* (9) (8) Barley (9) Corn* Barley (13) Barley (16) Barlev (16) Site a (10, 11, 20) . Oif all the essential, elements for plant growth, none causes such complete and abrupt cessation of plant growth as transferring a plant to a medium devoid of Ca. Lealkage of previously absorbed ions is likely to occur only when lack of Ca causes a breakdown of cell memnbranes or h;igh concentrations of other ions such as Na (7) cause rupture of the outer cell membrane. Thus, when these corn roots were main-tained' in CaSO4 solutions and studies were over relatively short periods of up to 4 hours, phosphate uptake was irreversible.
On the basis of the results reported in this paper and those of other workers (table IV) it is suggested that phosphate uptake by plant roots involves 2 reactions. One of these reactions, which dominates at low external phosphate concentration, appears highly dependent on Ca (15) and is possibly located in the outer plasma me,mlbrane of the cytoplasm. It may be liniked to NADH and possibly involves combination of ADP with Pi at the membrane surface, movement through the membrane, and release at the inner surface of Pi.
The second mechanism which operates at high external phosphate concentrations may involve movemen,t of glucose-i-P into a membrane and release of Pi on hydroly-sis at the inner suiiface. Tih,is may be into the vacuole of vacuolated cells. Undirectional transfer through a membrane has been established for other cell systems. The involvement of ATP and glucose-1-P is suggested by AF values (table   III) and identification of initially labeled com-pounds (13, 16 
